Inhibition of human erythrocyte lactate dehydrogenase by high concentrations of pyruvate. Evidence for the competitive substrate inhibition.
The mechanism of the inhibitory effect of high concentrations of pyruvate on human erythrocyte lactate dehydrogenase has been studied by the use of a new parameter, delta, defined as the difference between the reciprocals of initial reaction rates obtained from experimental measurements and hypothetical linear Lineweaver-Burk plots. This parameter served as a method for differentiating between the competitive and umcompetitive substrate inhibition. Results of this study indicate that pyruvate is a competitive substrate inhibitor. It is suggested that the inhibitory effect of pyruvate is due to its competition with NADH for binding to the free enzyme and formation of an inactive enzyme-pyruvate binary complex. The competitive nature of pyruvate inhibition is further supported by the results of a kinetic study with NADH as the variable substrate. The dissociation constnat of the inactive enzyme-pyruvate binary complex was determined to be 101 micrometer. The physiological significance of the inhibitory effect could be to preserve a level of NADH concentration necessary for other vital enzymic reactions of living cells despite the presence of a high concentration of pyruvate.